INTRODUCTION
Blood is an important index for several metabolic processes in the body which may in one animal species vary due to age, sex, physiological conditions and environmental factors (Ayoub et al., 2003) . The physiological conditions had more influence biochemical and hormonal rather than hematological indices in camel raised under traditional conditions (Muhammad et al., 2011) . The pattern of secretion of progesterone and estradiol-17β has been well-documented in cattle, buffalo, sheep, goat, mare and pig but is less well understood and limited in the camel (Ayoub et al., 2003) . Camel is different in that the ovulation is an induced rather than the spontaneous type in most species (Sumar, 2000) . Rhythmic secretion of these sex steroids has a definite correlation with sexual behavior and receptivity of the male by females in other species of livestock. In camelids, the periods of estrous and non-receptivity do not necessarily coincide with ovarian status and levels of estradiol-17β and progesterone (Quzy et al., 2013) .
The maternal glucose regulates the expression of placental lactogen (PL) receptors in fetal liver. This PL binding may contribute to the increase in fetal insulin and insulin-like growth factor-1 (IGF-1). PL, insulin and IGF-1 increase glucose and amino acid transport in preadipocytes and fetal myoblasts and stimulates glycogen synthesis in fetal hepatocytes, and thereby enhance fetal growth and development (Freemark et al., 1992) . The cholesterol is a precursor of the most steroid hormones, including progesterone in most ruminant species including camels. High levels of progesterone during pregnancy are always accompanied with decreasing cholesterol concentrations as a result of cholesterol catabolism to progesterone via cholesterol esterase. The hyper-cholesterolemia during pregnancy indicated by approximately 50% increase over the no-pregnant level has been known to influence fetus growth and particularly endocrine function (Sahukar et al., 1986) . The alkaline phosphatase normally produced by syncytiotrophoblast cells of placenta and may be involved in migration of primordial germ cell in developing fetus (Heller and Joshi, 2006) . In pregnant cows, increases in alkaline phosphatase may be up 4 times normal during mid-pregnancy, playing an important role in fetus musculature via transfer of phosphate (Fernandez and Kidney, 2007) .
A slight decrease in plasma progesterone levels occurs over the 70-80 days of pregnancy followed by a rapid drop in values of <1 ng/ml on day before, or the day of parturition (Elias et al., 1984 , Skidmore et al., 1996a , Al-Eknah, 2009 and Skidmore, 2011 . In another study (Ayoub et al., 2003) , progesterone levels ranged from 0.29 to 2.87, 1.40 to 6.45 and 0.50 to 1.80 ng/ml in a non-pregnant, pregnant and in camels during estrous cycle respectively. Moreover, Hegazy et al (2004) found that progesterone concentration increased during pregnancy up to 6.45 ng/ml, then it decreased to reach 1.19 to 2.47 ng/ml after parturition and between 0.0 and 4.7 ng/ml, non-pregnant. In Nigeria, Muhammad et al (2011) reported plasma progesterone concentration of pregnant 4.23 ng/ml and non-pregnant 1.39 ng/ml. Bakheit et al (2012) reported that progesterone concentration increased significantly (p≤0.05) during the early months of pregnancy to a value above 2 ng/ml blood. Quzy et al (2013) observed camels evidencing serum progesterone profiles above 2.0 and 3.0 ng/ml at 20 and 30 days of mating should be considered pregnant. Estrogen in camels has been reported to be highly variable and seemingly impossible or difficult to interpret (Zhao and Chen, 1995) . It is speculated but not definitely confirmed that for camelids, as for other species, the concentration of estradiol-17β is critical for triggering the ovulatory surge of LH (Tibary and Anouassi, 1997) .
Trace elements, minerals and enzymes have been described in the blood of female camels during different reproductive statuses including the estrous cycle (Mohamed, 2004) , pregnancy (Skidmore et al., 1996a and Zhao et al., 1998) and postpartum period (Eltohamy et al., 1986 and Agarwal et al., 1992) . Management practices and nutrition schedule may alters these values (Bhakat et al., 2012) . Furthermore, no previous study was undertaken to describe the sex hormones and blood profiles of Iraqi female dromedary camels during different gestation periods. This prompted us to examine the profiles of plasma progesterone, estradiol-17β, glucose and cholesterol concentrations as well as alkaline phosphatase activity during different gestation periods of Iraqi female dromedary camels.
MATERIALS AND METHODS

Animals
This study was conducted at the Animal Farm, College of Veterinary Medicine, University of Anbar during the period from 1/8/2012 until 1/8/2013. This experiment included 5 multiparous, non-lactating Iraqi one-humped female camels (Camelus dromedarius) of 7-8 years old. Animals were daily fed per head of 4 kg green roughages (alfalfa, barley and sorghum), 10 kg of alfalfa hay and 0.5 kg of barley grains (Farid, 1995) . Water and mineral blocks were available ad libitum. Camels kept in semi-closed fenced pens with appropriate area for moving easily. Estrus, and mating signs were monitored constantly for each animal. The pregnancy were detected by ultrasonography and confirmed by rectal palpation. Females were naturally mated with fertile males.
Blood sampling and assay
Blood samples per female taken via jugular venipuncture at days 20, 30, 40, 50 and 60 PM for progesterone, estradiol 17 β and some blood biochemistry (glucose, cholesterol concentrations and alkaline phosphatase activity) and continued to 90, 120, 150 and 180 PM for progesterone and estradiol-17β concentrations. The blood sample immediately (10 ml) were collected via heparinized vacutainer tubes, and plasma were harvested following centrifugation of the samples (3000 RPM for 15 minutes) and stored under -20°C until assay. Radioimmunoassay (RIA) used to measure the plasma progesterone concentration (ng ⁄ ml) and plasma estradiol-17β (pg/ml). The kits provided by Immunotech, A Beckman Coulter Company, de Lattre de Tassigny, Marseille, France. The assay carried out at Al-Nadhaer Clinical Laboratory, Baghdad. Inter-and intra-assay coefficients of variation (CV%) were 7.2% and 6.5% respectively. Glucose (Trinder, 1969) and cholesterol (Allain et al., 1974) concentrations were quantitatively determined using the kit provided by Agappe Diagnostice Company, Switzerland. Alkaline phosphatase activity was assessed using Kind and King (1954) method. The kit was provided by Biomerieux Company, France. The assay was undertaken at Al-Nazil Clinical Laboratory, Falloja-Anbar.
Statistical analyses
Statistical computations were performed using General Linear Model (GLM) procedure in the SAS program (SAS, 2012) to examine the influence of gestation periods on plasma progesterone, estradiol-17β and other blood biochemical parameters. The statistical model for analysis of variance (ANOVA) was: Yij = µ + Pi + eij Where: Yij = dependent variable (plasma progesterone, estradiol-17β, glucose and cholesterol concentrations as well as alkaline phosphatase activity). µ = overall mean. Pi = effect of gestation period (P = Days 20, 30, 40, 50, 60 PM for plasma glucose, cholesterol and alkaline phosphatase and continued until, 90, 120, 150 and 180 PM for plasma progesterone, estradiol-17β). eij = error term Differences among means were computed using the Duncan multiple range test (Duncan, 1955) .
RESULTS
Plasma progesterone concentrations
The overall mean of plasma progesterone concentration was significantly (p≤0.05) different along the gestation. The peripheral level did not significantly differ among days 20-120 PM, however, it tended to be lower at day 20PM (3.97 ± 1.38 ng/ml) and higher at day 90 PM (7.81 ± 0.50 ng/ml). Greater (p≤0.05) progesterone concentrations were observed at days 150 (10.23 ± 3.67 ng/ml) and 180 (11.90 ± 1.93 ng/ml) PM ( Fig. 1 and Table 1 ).
Plasma estradiol-17β concentrations
No remarkable alterations in plasma estradiol-17β concentrations were seen among different gestation periods. However, it tended to be numerically greater at days 30 (45.80 ± 7.74 pg/ml) and 120 (43.83 ± 2.91 pg/ml) PM as compared with their concentrations at days 60 (33.60 ± 6.26 pg/ml), 20 (34.50 ± 2.25 pg/ml) and 180 (34.50 ± 3.48 pg/ml) PM (Fig. 2 and Table 1 ).
Plasma glucose concentrations
Consistent with estradiol-17β, non-significant variations were detected in plasma glucose concentrations during the entire gestation periods (day 20-60 PM). Its concentration ranged from 110.60 ± 5.93 mg/dl at day 60 PM to 135.00 ±5.86 mg/dl at day 20 PM (Fig. 3 and Table 1 ).
Plasma cholesterol concentrations
Significant differences were noticed in plasma cholesterol concentrations over the study periods. Higher (p≤0.05) concentrations were observed at days 20 (9.86 ± 0.59 mg/dl) and 30 (8.84 ± 0.32 mg/dl) PM in comparison with their counterpart values at days 50 (7.06 ± 0.1 mg/dl) and 60 (6.29 ± 0.26 mg/dl) PM. However, the differences in cholesterol concentrations between days 20 and 30, 30 and 40, 40 and 50 as well as 50 and 60 PM lacked significance (Fig. 4 and Table 1 ).
Plasma alkaline phosphatase activity
The overall mean of plasma alkaline phosphatase activity did not change during the study period. However, it tended to be numerically greater (+ 43.9%) at day 60 PM (44.60 ± 13.36 U/L) as compared with its activity at day 30 PM (31.00 ± 4.52 U/L) ( Fig. 5 and Table 1 ).
DISCUSSION
These results of steadily and non-significantly increasing plasma progesterone from day 20 PM to day 120 of gestation were consistent with those obtained by Skidmore et al (1996a) who found that the mean serum concentrations of female dromedary camels during the first 90-100 days of gestation were 3-5 ng/ml. Our current plasma progesterone concentrations were increased from day 150 to 180 of gestation. In dromedary and Bactrian camels, the corpus luteum of pregnancy persists throughout the gestation periods (El-Wishy et al., 1981) and thus it is assumed that ovarian progesterone is mandatory throughout gestation in this species (AlEknah et al., 1997) . These authors observed that removal of ovaries containing corpora lutea at 10-11 months of pregnancy followed by abortion or premature birth. This indicates that the ovary is the major source of progesterone in pregnant camels. This is consistent with the finding of llama, which is a member of Camelidae family (Smith et al., 1994) . Following mating, at least one corpus luteum is formed secreting significant amount of progesterone (Al-Bisher, 1998) . Moreover, plasma progesterone concentration could be regards as a good method for early pregnancy detection in female dromedary camels (Abdulkareem et al., 2015a) .
The current non-significant increasing in estradiol-17β concentrations at days 30 and 120 PM were higher than those demonstrated by Deen et al (2007) at day 30 PM (0.69-8.24 pg/ml). The present data were lower than values reported by Skidmore et al(1996b) at day 50 PM (100 pg/ml) in dromedary camels. On the other hand, our results were consistent with Elias et al (1984) who measured estradiol-17β concentrations at monthly intervals in pregnant camels and found that the concentrations remained constant at 50-100 pg/ml during the first 10 months of gestation before rising to a peak during the twelfth month. This dissimilarity among studies may attributed to the type of estradiol-17β assay kit (inter-assay, intra-assay and sensitivity) and methods (ELISA or RIA) used as well as management practices. It was observed that improved feeding regime (13% crude protein and 2.9 Mcal metabolizable energy) increased estradiol-17β concentrations in female dromedary camels as compared with those fed traditional feeding (Al-Saiady et al., 2012) . It was noticed that estradiol-17β level in pregnant camels is a fetoplacental in origin (Ayoub et al., 2003) . Elias et al (1984) found very high concentrations of estradiol-17β (241-390 pg/ ml) in the allantoic fluids of camels at birth. In addition, the increased estrogen production of estrogens coincides with an increase in fetal growth and a substantial increase in fetal fluid volume observed between 9 and 12.5 months of pregnancy in dromedary camels (El-Wishy et al., 1981) . This also suggests that placental estrogens are important for fetal growth in camels. Moreover, definitive evidence for strong aromatase activity with the synthesis of considerable quantities of estrogens was obtained at all camel pregnancy stages when conceptus tissues incubated with [3H] androstenedione. Biopsies of endometrial tissue recovered from pregnant and non-pregnant camels showed great ability to conjugate both estradiol-17β and estrone when incubated with tritium-labeled forms of these two hormones (Skidmore et al., 1994) . The steady non-significant variations pattern of plasma glucose concentrations during early gestation period may indicate lack of changes in the absolute rate of maternal gluconeogenesis and glycolysis. The maternal glucose regulates the expression of placental lactogen (PL) receptors in fetal liver. This PL binding may contribute to the increase in fetal insulin and insulin-like growth factor-1 (IGF-1). PL, insulin and IGF-1 increase glucose and amino acid transport in preadipocytes and fetal myoblasts and stimulates glycogen synthesis in fetal hepatocytes, and thereby enhance fetal growth and development (Freemark et al., 1992) . A similar trend of glucose concentration that noticed in embryonic fluids and fetal serum collected from the buffalo females during three different gestation periods (Abdulkareem et al., 2012) may confirm this notion. Reducing insulin secretion during pregnancy is proposed to be beneficial to fetal wellbeing, through the creation of an environment which supports minimizing peripheral glucose utilization and maximizing glucose extraction of the gravid uterus (Connolly et al., 2000) . It is noteworthy, the present plasma glucose concentrations (110-135 mg/dl) were relatively within the normal reference values (79-115 mg/dl) for dromedary camels (Abdulkareem et al., 2015b) .
The obvious decreasing values of plasma cholesterol concentrations at days 50 and 60 PM as compared with values at days 20 and 30 PM were concomitantly associated with an inverse pattern of plasma progesterone concentrations within similar counterpart periods (Table 1) . The cholesterol is a precursor of the most steroid hormones, including progesterone in most ruminant species including camels. High levels of progesterone during pregnancy are always accompanied with decreasing cholesterol concentrations as a result of cholesterol catabolism to progesterone via cholesterol esterase. The hyper-cholesterolemia during pregnancy indicated by approximately 50% increase over the nopregnant level has been known to influence fetus growth and particularly endocrine function (Sahukar et al., 1986) . Lesser values of plasma cholesterol were obtained currently (6.29-8.86 mg/dl) as compared with normal reference values (26-52 mg/dl) for dromedary camels (Abdulkareem et al., 2015b) . Variations in nutrition plane and season may behind these differences. The highest and lowest values of cholesterol was recorded during winter and summer seasons respectively (El-Harairy et al., 2010) .
The overall mean of plasma alkaline phosphatase activity did not alter during the study gestation periods. However, it tended to be greater (+43.9%) at day 60 PM (Fig 5) . This gradual increasing trend as pregnancy progressed may attributed to increasing placental alkaline phosphatase activity. The alkaline phosphatase normally produced by syncytiotrophoblast cells of placenta and may be involved in migration of primordial germ cell in developing fetus (Heller and Joshi, 2006) . In pregnant cows, increases in alkaline phosphatase may be up 4 times normal during mid-pregnancy, playing an important role in fetus musculature via transfer of phosphate (Fernandez and Kidney, 2007) . The association between osteogenic differentiation of bone marrow derived mesenchymal stem cells and extracellular alkaline phosphatase activity at early pregnancy (Birmingham et al., 2012) may confirm this notion. On the other hand, the unchanged pattern of alkaline phosphatase activity during PM periods in this study was accompanied by similar trend of plasma estradiol-17β concentrations in their counterpart periods (Table 1) . Allcroft and Folley (1941) reported earlier that alkaline phosphatase activity was positively affected by plasma estrogen levels. The lesser activity of plasma alkaline phosphatase was obtained currently (31-44.6 U/L) as compared with normal reference values (68-132 U/L) for dromedary camels (Abdulkareem et al., 2015b) . Differences in gestation stage, fetus sex, nutrition plane and season may attributed to these result discrepancies. Total and placental alkaline phosphatase levels were higher in pregnant women carrying female fetuses than in male bearing pregnant women (Gol et al., 2006) . On the other hand, The lowest value of alkaline phosphatase enzyme was recorded during winter season in dromedary camels (El-Harairy et al., 2010) .
CONCLUSION
In conclusion, the pronounced changes during gestation period in Iraqi dromedary camels can be detected through sex hormones and plasma cholesterol. Plasma progesterone concentrations increased steadily and non-significantly from day 20 PM until day 120 of gestation, whereas, the differences in plasma estradiol-17β concentrations during gestation periods lacked significance. Nonsignificant variations were noticed in plasma glucose concentrations and alkaline phosphatase activity during early gestation periods, while greater plasma cholesterol concentrations were observed at days 20 and 30 PM female of dromedary camels. Other studies concerning the profiles of progesterone, estradiol-17β and remaining blood biochemical aspects of Iraqi female dromedary camels during different gestation and post-partum periods are needed to explore the nutritional deficiencies, reproductive metabolic disorders as well as the changes in health status of the dam during these critical periods that may reflect the health status of the neonate.
